Samples were freeze-dried until constant weight and ground to a fine powder. Ten to fifteen mg of freeze-dried and pulverised material per plant was used for glucosinolate analysis.
UPLC column (Zorbax Eclipse XDB-C18, 50 x 4.6 mm, 1.8um, Agilent Technologies) with a water-acetonitrile gradient (2-6.5% acetonitrile from 0-3 min, 6.5-24.5% acetonitrile from 3-9min, followed by a washing cycle; flow 1.1 ml min-1). Detection was performed with a photodiode array detector and peaks were integrated at 229 nm. We used the following response factors: aliphatic glucosinolate 2.0, indole glucosinolate 0.5 (Burow et al. 2006 ) for quantification of individual glucosinolates in micromoles per dry mass of leaves (μmol·g -1 DM). Glucosinolates were identified by comparing the retention times and UV absorption spectra with those of known standards (Reichelt et al. 2002) . The following glucosinolates (Gls) were detected in order of elution: 3-methylsulfinylpropyl Gls (glucoiberin), R-2-hydroxy-3-butenyl Gls (progoitrin), 4-methylsulfinylbutyl Gls (glucoraphanin), 2-propenyl Gls (sinigrin), 3-butenyl Gls (gluconapin), indol-3-ylmethyl Gls (glucobrassicin), 4-methoxy-indol-3-ylmethyl Gls (4-methoxyglucobrassicin), 1-methoxy-indol-3-ylmethyl Gls (neoglucobrassicin).
Statistics
All statistical analyses were performed in R (R Core Group, v 3.2.3). For all models we applied an ANOVA type II using the function Anova (car package), which allows the interpretation of the main effects and their interactions independently and is preferred over ANOVA type III for unbalanced designs (Langsrud 2003) . This function performs F-tests for general linear models and Wald's chi-square tests for mixed models. Tukey post-hoc tests were performed whenever there was a significant effect of a factor variable with more than two levels. Plots of model predicted values were done with the effects R package; they indicate the predicted response to one factor when all the other factors are held constant.
Invertebrate community. The effects of the diversity treatment on the invertebrate community characteristics (abundance and diversity of herbivores and carnivore abundance, respectively) was assessed using linear mixed models (LMM, lmer package) with a repeated-measures structure. In these analyses, plant population origin of the focal plant, diversity treatment, time (in weeks) and their interaction terms were entered as fixed factors and plant ID as a random factor. To analyze abundance we used Generalized Linear Mixed Models (GLMM) with a Poisson error distribution. The GLMMs for abundance of herbviores and Brevicoryne brassicae were analyzed with and without plant size (log-transformed) as a covariate. The GLMMs for carnivores included abundance of herbivores as a covariate. Using similar GLMMs, we analyzed the data on abundance of the aphid B. brassicae, and its main parasitoid D. rapae, separately.
Plant traits. The effects of diversity treatment and plant population on plant size were determined with a LMM using the logarithm of plant size as the response variable and diversity treatment, plant population and time (week) as fixed factors. Plant ID was entered as a random factor in the model. For analyzing variation in plant damage, we used a similar model but added the invertebrate community attributes. We included the diversity of herbivores and the natural logarithm of the abundances of carnivores and leaf chewing herbivores (Table 1) , and their interactions with plant diversity treatment as fixed factors. The response variable was the logit transformation of plant damage, calculated as:
where D is proportion of damage, instead of using the arc-sine transformation as suggested by Warton & Hui (2011) .
To test if total glucosinolate concentration differed among plant populations and with the number of plant populations within a plot we used a linear model. For analyzing differences in the glucosinolate composition among plant populations we performed a Partial Least Squares regression with Discriminant Analysis (PLS-DA, mixOmics package, González et al. 2011 ) which reduces the dimensions of the multivariate data taking into account the separation by groups (in this case plant populations) and allows to explore which variables contribute most to the differences among groups.
Effects of plant chemistry. We estimated the spatial variation in glucosinolate concentrations within plots as the coefficient of variation in total glucosinolate concentration among the core nine plants within plots (expressed as CV conc ). We used this estimate to analyze how glucosinolate variation among neighbouring plants affected the herbivore community and plant damage levels using multiple regression models. The CV conc increased when more plant populations were combined within a plots (F (1, 58) =40.34, P<0.0001) and there were also differences in CV conc among plant-population combinations (F (3, 30) =4.93, P=0.0067; Fig. S1 ).
Since dicultures and tricultures had overlapping mean CV conc values, which were higher than those in monocultures (Fig. S1 ), we grouped dicultures and tricultures into a single level (polyculture) and included the diversity treatment as a two levels factor (monoculturespolycultures).
To test if total glucosinolate concentration differed among plant populations and with the number of plant populations within a plot we used a linear model. For the regression models, we used the mean values per plant across the entire monitoring season for plant damage and herbivore abundance/diversity, and for the foliar glucosinolates we used the data that were measured once at the end of the season. For the models analyzing herbivore abundance and diversity as the response variable, the explanatory variables were diversity treatment, total glucosinolate concentration per plant, the CV conc per plot, the first component of the PLS-DA on glucosinolate data, their interactions with diversity treatment and the log transformation of plant size as a covariate. Only the first component of the PLS-DA for glucosinolates was included since it accounted for most of the variation in glucosinolate composition. For the model analyzing plant damage (logit transformed), the explanatory variables were the diversity and the natural logarithm of abundance of leaf chewing herbivores, the diversity treatment, total glucosinolate concentration per plant, the CV conc per plot, the first component of the PLS-DA on glucosinolates and their interactions with diversity treatment. Table S1 . Herbivore taxa identified during the monitoring period and their feeding type and host specialization. Table S2 . Carnivore taxa included in the monitoring period, both parasitoids and predators were included. Table S3 . Effects of glucosinolate composition (PLS 1), total concentration, variation between neighbouring plants (CV (conc)) and plant diversity treatment (Diversity) on herbivore diversity and plant damage. The linear model for analyzing plant damage included as well herbivore abundance and herbivore diversity (H) as explanatory variables.
The effects for the linear models are based on an ANOVA type II approach. Effects in bold are significant at P<0.05. 
